a paper by Duym and Pfurtscheller (Measurement of the quality of hand contractions, 1984, 22, 245-250) discusses thb design and use of an instrument to measure grip contractions of the human hand. Based on previous work in quantification of sensory and motor functions, and specifically in the development of various devices to transduce grip forces (KONDRASKE et al., 1984), I
wish to point out several technical flaws in the design, of the transducer portion of the device described in the recent paper.
The transducer system consists of a rubber air-filled balloon and tube connected to a pressure-to-voltage transducer. The balloon and tube are normally used as part of a sphygmomanometer, according to the authors. In use the balloon is grasped by the subiect under test and repeatedly compressed (a maximum voluntary contraction is assumed). With regard to the transducer system, the authors state 'The internal and external dimensions of the system appeared to have a substantial influence on the parameter values'. This comment is in direct agreement with the design problems that I perceive.
First, contractions of the hand produce force. With the proposed device, pressure is recorded. Note that pressure can be directly related to force only if the force is distributed over a known constant area (F = P/A). With the rubber balloon, it is likely that the contact area will not remain constant from subiect to subiect (different hand sizes and geometries) and on repeated tests of the same subiect (one can greatly reduce the contact area by concentrating force at the fingertips). A second problem is perceived with the use of air as the pressure transmission medium. Air is compressible, as recognised by the authors in their discussion of 'volume changes'. In pressure-measurement devices (such as catheter systems) it is common to use an incompressible fluid, such as mineral oil, to reduce nonlinearities.
Lastly, calibration is not discussed (with respect to the hand/transducer interface). It is suggested that the aforementioned problems might have come to light during the definition of a suitable calibration procedure.
In my opinion, it is possible to obtain accurate measurements of grip parameters with fluid-filled balloon-type devices by using a cylindrical balloon covered with a rigid material (such as an aluminium sleeve with a longitudinal slot over the entire length of the sleeve) to assure that force is distributed over a constant area. The approach described by the authors should lead to unnecessary variability in results. 
